
the subject exists, significant gaps remain with regard to predator-
prey, predator-livestock, and predator-predator relationships. This
project is adopting a multi-disciplinary approach to study interactions
among predators, and the impact of predators, and predator removal
on ecosystems and wildlife population dynamics. Results from these
studies are fundamental to selective predator management. The
information gathered will also be used to guide WS’ operational 
programs.

Applying Science and Expertise to Wildlife
Challenges
Population Analysis—NWRC and WS operations personnel 
analyzed reproductive patterns from a 12-year data set that involved
24 pairs of captive coyotes. Results showed that none of the
females were reproductively active at one year of age. The next
year, however, more than 80 percent developed placental scars (fetal
implantation sites). The fraction with placental scars remained

Studying Predator Behavior and Ecology to 
Improve Livestock and Wildlife Management 

Contact Information:
Dr. John Shivik, Wildlife Services Research Wildlife Biologist
Predation Ecology Field Station, Utah State University
Room 163, BNR Building, 
Logan, UT  84322-5295
Phone:  (435) 797-2505 FAX:  (435) 797-0288
E-mail:  john.shivik@aphis.usda.gov
Web site:  www.aphis.usda.gov/ws/nwrc

National Wildlife Research Center Scientists Study
Predation Behavior and Ecology
Wildlife Services’ (WS) National Wildlife Research Center (NWRC) is
the only Federal research facility devoted exclusively to resolving
conflicts between people and wildlife through the development of
effective, selective, and acceptable methods, tools, and techniques.
NWRC’s field station in Logan, UT, is the leading coyote ecology
research complex in the world.

Data on predator population dynamics, ecology, and behavior are
necessary to understand predation patterns on livestock, game
species, and threatened and endangered species. This data is also
needed for effective depredation management. While much data on

Wildlife Services Seeking Solutions Through Research

“Solutions to Problems Depend Upon Knowledge Which Only Research Can Provide”

Groups Affected By These Problems:

• Livestock producers

• Wildlife managers

• Environmental organizations

• Land management agencies

• Pet owners

Major Research Accomplishments:

• WS showed that coyote population age structure is not an important 
determinant of coyote litter size.

• WS demonstrated that coyotes can exert significant negative impacts on smaller
predators (swift fox, kit fox) and may decimate populations under appropriate
conditions.

• WS provided additional evidence that territorial coyotes are primarily responsible
for livestock predation although predation by non-territorial coyotes can be 
significant when prey are abundant and unprotected.
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between 80 percent and 90 percent through age 9, and then
declined to less than 40 percent by age 12. Similarly, the mean
number of placental counts per female rose rapidly through 2 to 3
years of age, remained stable until age 8, and then progressively
declined to a very low level by age 12. Normal patterns of senility
among coyotes are unlikely to provide significant relief from 
depredation because even among unexploited populations, coyotes
over 6 years of age usually comprise less than 6 percent to 10 
percent of the population.

Predator-Prey Relationships—The role that predation plays in the
dynamics of prey populations is controversial. Our understanding of
predator-prey relationships is complicated by a multitude of factors
in the environment and a general lack of knowledge about most 
ecological systems. Various factors interact to regulate or limit prey
populations and influence the degree to which predation affects prey
populations. Some of these factors may create time lags or even
cause generational effects of predation that often go unnoticed. At
several large field sites across the western United States, NWRC field
biologists are examining the impacts of coyotes and other predators
on ecosystems that include smaller predators, big game, other prey
types, and diverse flora. The goal is to obtain a better understanding
of the dynamic roles that predators play in complex environments
with and without human involvement.

Economics of Predation Management—Predation management
can be controversial, especially when lethal management practices
are necessary to effectively resolve conflicts. Some have claimed
that the costs of predation management exceed the benefits and that
Federal funds are being spent to subsidize a small number of 
livestock producers.

NWRC scientists at the Logan field station are collaborating with
the WS Utah State operational program to examine these issues.
The available evidence suggests that livestock protection activities
are economical, with benefit:cost ratios ranging from 3:1 to 27:1.
Likewise, predation management activities to protect wildlife show
benefit:cost ratios ranging from 2:1 to 22:1. Activities performed
to protect public health and safety undoubtedly show the greatest
return on investment although they are the most difficult to 
quantify. This investigation is focusing on the application of 
nonlethal and lethal methods used by WS personnel, and the use of
nonlethal methods by others, mainly livestock producers. In the
future, additional nonlethal methods are increasingly likely to be
considered for application by WS personnel. These alternatives
may be considerably more expensive than current lethal strategies.
Accordingly, benefit:cost ratios for predation management will likely
decline with increasing costs of management. Whether these
ratios diminish sufficiently to warrant concern may be one of the
factors to consider when deciding if alternative methods can be
practically implemented, and for what purposes (e.g., livestock 
protection v. protection of threatened and endangered species).
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